Temporally specific proliferation events are induced in the hippocampus following acute focal injury.
In models of global brain injury, such as stroke or epilepsy, a large increase in neurogenesis occurs in the dentate gyrus (DG) days after the damage is induced. In contrast, more focal damage in the DG produces an increase in neurogenesis within 24 hr. To determine how cell proliferation and differentiation differs in the DG after acute injury in the DG, focal electrolytic lesions were made and mitotic activity was assessed at early (1 day) and late (5 day) time points. At the early time point, bromodeoxyuridine (BrdU)-positive cells were diffusely spread throughout the extent of the hippocampus that was ipsilateral to the lesion. No significant increase in the subgranular zone (SGZ) of the DG was observed. When BrdU was administered at the later time point, the number of BrdU+ cells in the SGZ of the DG was significantly increased. This fourfold increase in BrdU+ cells also resulted in a significant increase in neurogenesis, as measured 6 weeks following BrdU administration. This increase in neurogenesis was not observed when BrdU was administered at the early time point. These results indicate that focal injury in the DG activates two temporally specific proliferation events and that enhanced neurogenesis is observed only following a latent period after the lesion is made.